














Fall Application—Fall application of ni-
trogen is a management decision.

The concept of fall N application is to
apply an immobile form (ammonium) of
nitrogen and to minimize the conver-
sion to a mobile form (nitrate). This
conversion is made by bacteria and is
most rapid in moist soils at tem-
peratures above 50 degrees F.

If you want to apply an immobile or
nonleachable ammonium nitrogen—
which is held by the clay and organic
matter—use sources containing pri-
marily ammonia, ammonium, or urea.
For most of the N to remain as
ammonium, the soil temperature must
be 50 degrees F or lower and getting
colder. These temperatures occur, on
the average, after October 15 in north-
ern lowa, after October 25 in central
lowa, and after November 1 in southern
lowa. Some conversion to nitrate will
occur at all temperatures above 32
degrees F.

Nitrogen in the nitrate form is free to
move as water moves in the soils. If
soils are at or near saturation in the fall,
the probability of significant N loss is
high. Fall applications should be
avoided under such conditions. If ni-
trate nitrogen moves below the root
zone, do not expect fall application to
be as effective as spring preplant or
sidedressing applications. Losses of
nitrate nitrogen can also occur due to
denitrification in very wet soils.

Split Applications—Splitting the fertilizer
recommendation between sidedress
and fall or early spring applications is a
management decision. Sidedressing
part of the nitrogen may insure the
proper amount of N for the stand level
and weather. But this possible gain
should be weighed against the exira
cost and labor of application and the
risk of not getting it applied.

Split application allows more flexibility
of the N rate and tends to insure
available N throughout the rooting zone.
Consider all factors for your corn
production system.

Row Fertilizer

A row application should complement
your total fertilizer program. It can be
used for starter effect only or to supply
the total P.O, or K.O needs if they are
less than 40 pounds and the proper
method of application is used. The
starter effect will be greatest in a wet,
cool spring. On well-drained soils,
particularly in western and north-
western lowa, row application gives
little or no advantage over broadcast
application.

Two ways to place row fertilizer include
sideband and with the seed (pop-up).
Both should use a complete fertilizer
containing N, P, and K.

Banding versus Broadcast

As more acres are converted to some
form of conservation tillage, there is
increasing interest in banding P and K
fertilizers as a way to increase their
efficiency of use by growing crops. This
is an important consideration since
broadcast applications are not incorpo-
rated into the root zone, and hence P
and K tend to become concentrated in
the upper few inches of the soil profile.

The decision whether to band or
broadcast P and K fertilizer should be
based on a knowledge of soil test
levels of the nutrients. An abundance of
evidence indicates better uptake of
banded P and K, and hence higher
yields, when soil tests are low. If the
soil tests are in the medium to high
range for P and K, banding or broad-
casting of P and K fertilizers produces
equivalent results.

Sidebanding should place the fertilizer
to the side and slightly below the seed.
There is no particular limit to the rate as
long as the fertilizer is placed below
the seed. Sideband placement is pre-
ferred for heavy row applications.
However, large amounts are more effi-
ciently broadcast and plowed under.

Placement with the seed (pop-up) is in
the seed furrow. The fertilizer ratio
should be a 1:4:1 or 1:4:2 to help avoid
salt damage to the seed from N and
K.O. The rate per acre should be
limited to about 12 pounds of N plus
K.O for 40-inch rows, 18 pounds for
30-inch rows, and 24 pounds for
20-inch rows. Phosphorus need not be
limited as long as these ratios are
maintained. Use of greater amounts
increases risk of salt damage. This
method promotes early starter effect
but may delay emergence.

More information can be found in
Pm 361, Three Ways to Place Row
Fertilizer.

Water-Soluble-Phosphorus
Fertilizers to be used in a starter
application should contain at least 50
percent of the phosphorus fraction in
water-soluble form. A solubility of 80
percent may increase corn yield 1 to 2
bushels over 50 percent solubility. A
solubility of 100 percent will not gener-
ally be better than 80 percent,
according to lowa tests. The percent of
water-soluble P is much less important
at high soil test values. On acid soils
there is essentially no difference due to
water solubility of manufactured fertil-
izers. On high-lime soils, there is a
trend in favor of the more soluble
phosphorus in the year it is applied
broadcast. The N and K in mixed
fertilizers are not of concern because
water-insoluble N sources are too ex-
pensive to put into farm fertilizers, and
K must be water-soluble by law.




Fertilizing Soybeans

Soybean yield response to P and K
may generally be expected if soils test
low or very low in phosphorus, po-
tassium, or both. Fertilizer for soybeans
can either be sidebanded near the row
at planting time or broadcast and
plowed under before planting. A con-
sistent advantage for any one
application method has not been ob-
served. Direct application of nitrogen is
generally not needed for soybeans.

Phosphorus source comparisons have
not been made in lowa with soybeans.
All common phosphorus fertilizers, ex-
cept rock phosphate, should be
equally effective. Sources high in water-
soluble phosphorus may have a slight
advantage on high-lime soils.

All potassium sources should be
equally effective.

Fertilizing Small Grains
(Seeded)

The objective in fertilizing small grain
(seeded) is to obtain a good yield of
grain and at the same time allow
establishment of a good legume,
legume-grass, or grass seeding. The
fertilizer needs shown on your Soil Test
Report are designed to meet this
objective and to furnish the necessary
nutrients for the small grain and seed-
ing establishment. The effectiveness of
the fertilizer is governed by the method
of application and the nutrient sources
used.

Time and Method of Application
Fertilizers for oats, barley, wheat, and
flax are usually applied at planting time
in the spring, except for winter wheat.
Regardless of when small grain is
planted, however, the fertilizer can
either be drilled with the seed or
broadcast and disked in ahead of
planting. Drilling the recommended fer-
tilizer rate with the seed offers some
yield advantage over broadcasting and
disking in both seed and fertilizer.

Winter application of fertilizer on frozen
ground or on top of light snow for next
spring’s small grain crop is satisfactory
if fertilizer is applied on level land.
Applications on rolling land farmed on
the contour may be satisfactory if water
runoff is not a problem. Winter applica-
tions should be avoided on rolling land
that is not contoured because fertilizer
loss and pollution could occur due to
water runoff or soil erosion.

If fertilizer cannot be applied at time of
planting, it may be topdressed after
planting up to one week after
emergence.

Fertilizer Sources

All common dry or liquid fertilizers are
acceptable for small grains and
seedings.

If low-pressure N solutions or
anhydrous ammonia are to be used as
sources of N, inject them 4 to 6 inches
deep, respectively. Space knives about
10 inches apart for uniform results.

Fertilizing Established
Legume-Grass Meadows

The fertilizer recommendations given in
your Soil Test Report for established
legume-grass meadows are intended to
maintain good legume stands and
produce high total yields of the mixture
over a period of years. Since the
legumes are emphasized, the fertilizer
recommendations are almost always for
P and K. If you wish to stimulate the
grass, apply N up to the rate recom-
mended for grass pastures.

Methods and Sources

Topdress in the fall or as early as
possible in the spring. If topdressing is
not possible in the spring because of
wet ground, topdress after the first crop
of hay has been removed. Do not disk
in fertilizer.

All common dry or nonpressure liquid
single-nutrient or mixed fertilizer
sources are equally effective for top-
dressing. To avoid streaked growth in
the field, apply nutrients uniformly.

Fertilizing Grass Pastures
Nitrogen most frequently limits the yield
obtained from grass pastures. Phos-
phorus and potassium needs are not as
critical with pasture grasses as with
other crops, but these nutrients may be
important in specific instances. Top-
dress all required P and K along with
one of the nitrogen applications before
growth begins in the spring. If nitrogen
is applied separately, it might be more
convenient to double the P and K rate,
apply it in early spring or fall, and let it
last for 2 years.

If the growth of one of the tall grasses
is in excess of that needed for pasture,
you may wish to make one cutting of
hay. In this case you should request a
recommendation for tall grass—hay
and pasture—because the P and K
needs are higher than for pasture only,
because of removal.

Methods and Sources

Bluegrass, should be fertilized with N
early in the spring. For stimulation of
fall growth, apply N about the middle of
August before expected late summer
rains.

Orchardgrass, bromegrass, and reed
canarygrass should be fertilized once
early in the spring for N rates less than
120 pounds. For N rates above 120
pounds, a split application between
early spring and mid-June would be
desirable for these tall grasses. If N is
reapplied, a proportionate amount of
the recommended P,O. and K.O
should be reapplied. If “stockpiling” of
these tall grasses for fall and winter
grazing is the goal, a single application
in the spring may be made with any
rate of N.
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All N sources are equally acceptable if
properly applied. Topdress dry and
liguid N, and any P and K needed,
when there is a minimum of leaf surface
exposed. Because of the low cost of
anhydrous ammonia there is interest in
using it on pastures. This material must
be knifed in and sealed, which pres-
ents problems on grass sods. More
study is needed before it can be
generally suggested. However, if you

do use it, follow these guidelines: Inject
low-pressure nitrogen solutions 4 inches
deep with knives spaced 10 inches
apart. Use the same spacing for
anhydrous ammonia, but apply it 6
inches deep.

Fertilizing Sorghum-

Sudan Pastures

The nutrient requirements of
sudangrass are high, especially for

Table 1. N contribution to first- and second-year corn following legume.

nitrogen and phosphorus. Seedbed
preparation and fertilizer applications
should be made in much the same way
as for a crop of corn. Additional N,
such as 40 pounds per acre, can be
topdressed after each grazing period.
See comments in the section “Fertil-
izing Grass Pastures” on methods and
sources of fertilizer.

1st-year corn following:

2nd-year corn following:

2 years 1 year
50-100% Legume 50-100% 50-100%
legume 20-50% legume 0-20% legume green- Soybeans legume legume
meadow meadow meadow manure for grain meadow meadow
Pounds of N 140 100 20 100 11b Nbu 30 20
Contribution beans
produced

Table 2. Suggested average N, P.O,
and K.O content for barnyard manure
with some bedding in year applied.

Table 3. Estimated tonnage capacity for various manure spreader sizes.

Spreader size Tons of
Nutrients, Ib per ton Bushels Cubic feet manure
Kind of manure N P.Os K,O 60- 80 75-100 10
Cattle or hogs = 5 10 90-110 112-137 g
Sheep 10 10 20 120-140 149-174 2.2
Poultry 20 45 1 150-170 187-211 27
Table 4. Approximate nutrient content of various manure forms.
N P.O. K.O
Type of manure Ib/1,000 gal. Ib/T (wet 1b/100 gal. Ib/T (wet™ Ib/1,000 gal Ib/T (wet
basis) basis) basis)
Liquid, beef 26.6 - 19.1 - 30.0 -
Liquid, swine 55.0 — 27.0 —- 34.0 .-
Open feedlot runoff, beef 1.8 - 0.6 — 2.7 o
Open feedlot solids, beef — 10.0 — 9.2 - 18.3
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